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IS STANDARDIZATION BEING OVERDONE? 
By J. S. JACKSON, B.Sc., F.R.I.C., F.Inst.Pet.* 


THE word “‘standardization”’ undoubt- 
edly still gives rise to some misgivings 
and there is occasionally a vague feeling 
that it may involve some loss of identity, 
originality, or variety. Such fears are of 
course well founded in some cases and 
care is necessary to ensure that stan- 
dardization should not run riot or 
become merely an automatic procedure. 

The Institute is deeply involved in 
standardization and its members are 
entitled to know what is happening and 
whether it is all worthwhile. Year by 
year more people become involved, and 
more and more time, effort, and material 
are expended and it is quite essential 
that all concerned should be convinced 
that this expenditure can be fully 
justified. 

Where are we going? Are methods of 


* Chairman, Standardization Committee, Institute of Petroleum. 
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test being multiplied unnecessarily? 
Are we standardizing for the sake of 
standardization? 

These are questions which can be 
fairly asked and fortunately very con- 
fident and convincing answers can be 
given. 

The world-wide activities of the major 
oil companies give rise to special 
problems and if smooth working is to be 
maintained, it is obviously essential that 
at all levels and in all sections it must be 
possible to discuss the properties of 
petroleum products in a common 
language and the ideal position would 
be that it should be possible for a given 
property to be assessed by precisely the 
same procedure in any part of the 
world. 

This of course is the primary aim of 
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the Standardization Committee of the 
Institute of Petroleum and, with this in 
view, close co-operation is maintained 
with other standardizing bodies, such as 
the American Society for Testing 
Materials and the British Standards 
Institution. In a great many instances 
general agreement has already been 
reached, and a large number of 
methods of test are in general world- 
wide use. 

Far from multiplying methods of test, 
the committee makes very special efforts 
to eliminate redundant or obsolete 
tests and to evolve one procedure which 
is generally acceptable. It follows that 
any procedure selected in this way will, 
of necessity, be the soundest and the 
most accurate that the combined 
technical skill available in the petroleum 
industry can produce. In this way the 
very best procedure becomes available 
to all and all have the benefit of this 
combined technical skill. 

All concerned are, however, very 
conscious that progress is very rapid in 
the petroleum industry and it is fully 
appreciated that finality is seldom 
attained. 

All test procedures are, therefore, kept 
under constant review and every effort 
is made to stimulate development and 
improvement. Thus, the Institute’s publi- 
cation Standard Methods for Testing 
Petroleum and its Products is normally 
reviewed and revised annually so that 
dead wood may be cut out promptly 
and improved modifications and new 
methods made available at the earliest 
possible moment. 

This annual revision also makes it 
possible for the introduction of such new 
or improved procedures to be synchro- 
nized reasonably well throughout the 
world. 

Thus our efforts, far from suppressing 
individuality or progress, do in fact 
encourage all to contribute and also 
enable all to benefit and it can be con- 
fidently claimed that this organized 


standardizing work makes an effective 
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contribution towards systematic and 
orderly progress. 

A particularly strong case can be 
made out for the close standardization 
of all methods used for the examination 
or evaluation of petroleum products, in 


view of their complex nature. Such 
products as gasoline, lubricating oil, 
fuel oil, and bitumen consist of mixtures 
of hydrocarbons, whose properties at 
any given time are not only dependent 
upon existing temperature conditions 
but also upon the thermal history of the 
product concerned. Thus, if lubricating 
oils, fuel oils, or bitumens are strongly 
heated, the true viscosity or consistency 
at normal temperatures may only be 
recovered after a considerable lapse of 
time after the product has been allowed 
to cool. Special care must thus be 
exercised to ensure that such products 
are always tested under precisely the same 
thermal conditions and that, where neces- 
sary, special pre-treatments are devised 
to establish a known thermal history. 

Similarly such products as gasoline 
and kerosine consist of mixtures of 
hydrocarbons of various boiling points 
and it follows that the results of any 
distillation test will be affected by the 
type and dimensions of the apparatus 
used, the rate of distillation, etc. It is 
obvious, therefore, that not only the 
distillation procedure but the whole of 
the apparatus used must be standardized 
in every detail. 

* Peculiar difficulties also arise in testing 
products containing paraffin wax, since 
the form and size of the wax crystals are 
dependent upon the thermal history of 
the sample. Thus the mobility of the fuel 
oil or lubricating oil at low temperatures 
may depend upon the extent to which 
crystallization of the wax and _ the 
development of the resulting crystal 
structure has proceeded. Therefore in 
carrying out the pour test on such 
products elaborate care must be taken 
to lay down and adhere to agreed testing 
procedures. 

A full technical discussion of the 
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peculiar difficulties associated with the 
testing of petroleum products would be 
out of place here but perhaps sufficient 
has been said to convince the reader that 
most of the highly specialized petroleum 
tests would be quite useless and posi- 
tively misleading unless carried out 
under carefully standardized conditions 
in standard apparatus. 

The Standardization Committee is 
acutely conscious of the practical 
problems involved and the greatest care 
is taken to ensure that any test proposed 
for standardization is capable of being 
carried out accurately in a repeatable 
manner and is likely to be of real value 
to the industry. It is, however, fre- 
quently difficult to design tests which 
will have useful significance in relation 
to the practical behaviour and perfor- 
mance of the product concerned and the 
present trend is towards the develop- 
ment of performance tests imitating, as 
closely as is possible on the small scale, 
the actual conditions to be encountered 
in practice. In the case of engine fuels 
and lubricants it is well known that the 
simpler chemical and physical tests can 
be quite misleading and in the past such 
tests have actually led to quite erroneous 
conclusions, and occasionally to costly 
commercial consequences. In recent 
years, however, splendid progress has 
been made with the standardization of 
practical engine tests to the mutual 
advantage of both the producer and the 
consumer, and further similar tests are 
now in the development stage. The 
research work involved is however both 
lengthy and costly but the need is great 
and the progress already made has 
earned general appreciation. 

Although much has been accom- 
plished still more remains to be done. 
It can however be claimed that most of 
the basic properties of petroleum pro- 
ducts can now be determined, with 
carefully standardized apparatus, in 
precisely the same way, in all important 
centres throughout the world. A few 
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procedures and pieces of apparatus 
which are local and peculiar—occasion- 
ally to the point of being fantastic— 
still unfortunately remain; these, it is 
hoped, will soon be transferred to the 
museum shelves. 

The Institute has undoubtedly made 
a major contribution to this standardi- 
zation of specialized methods and its 
standard methods are widely accepted 
in the industry itself, by official bodies, 
and by most of the large industrial and 
commercial concerns. 

The amount of work involved in con- 
nexion with the efforts of our Standardi- 
zation Committee can be judged from 
the fact that there are in operation no 
less than 62 sub-committees, panels, and 
working groups under the direction of 
the main Standardization Committee. 
These involve a total membership of 
about 270 specialists and represent 
an impressive amount of co-operative 
technical work in which a number of 
companies, both large and small, and 
many Official bodies participate. 

In the past it has been the practice of 
the Institute to publish a new edition of 
“Standard Methods” early in each year, 
and it is hoped that the ninth edition 
(1948) will appear early in 1948. 

This arrangement has the outstand- 
ing disadvantage that any important 
changes made by the American Society 
for Testing Materials in the preceding 
September may only become available 
to our members after a lapse of some 
five or six months. The Standardization 
Committee have therefore decided to 
alter their working year so that “Stan- 
dard Methods” may in future be 
published in September each year, thus 
synchronizing with the appearance of 
the report of the A.S.T.M. Committee 
D.2, which will, of course, include the 
latest versions of all A.S.T.M. Methods 
applying to petroleum and petroleum 
products. The tenth edition of Standard 
Methods will therefore not be published 
until September, 1949. 
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TAXATION OF LIGHT 
OTHER THAN 


By H. E. BARRY, B.Com. 


Unper the Finance Act of 1928 a tax of 
4d per gallon was imposed on all im- 
ported light hydrocarbon oils. For the 
purpose of the Act the expression “‘light 
oils’ means “hydrocarbon oils of which 
not less than 50 per cent by volume 
distils at a temperature not exceeding 
185 degrees centigrade, or of which not 
less than 95 per cent by volume distils 
at a temperature not exceeding 240 
degrees centigrade, or which gives off an 
inflammable vapour at a temperature of 
less than 22-8 degrees centigrade when 
tested in manner prescribed by the Acts 
relating to petroleum”. 

The effect of the Act was thus to im- 
pose a tax on light hydrocarbon oils 
irrespective of the uses to which they 
were put, and was thus much wider in 
its scope than the Finance Act of 1909, 
under which the first hydrocarbon oil 
tax was introduced. On that occasion 
the full 3d per gallon tax was only borne 
by the private motorist, there being a 
rebate of 50 per cent in respect of motor 
spirit used in commercial goods-carry- 
ing vehicles, hackney vehicles and motor 
cars used by duly qualified medical 
practitioners in the exercise of their pro- 
fession, and a 100 per cent rebate in 
respect of spirit used for purposes other 
than supplying motive power for road 
vehicles. : 

In 1920 the motor spirit tax was 
abolished, and when it was re-imposed 
in 1928 it is somewhat surprising that 
provisions were not made to exclude 
the non-motor fuel uses of light hydro- 
carbon oils in view of the reasons ad- 
vanced by the then Chancellor of the 
Exchequer (Mr Winston Churchill), 
who said: ““Weighing the issue between 
coal and oil, and weighing the issue 


HYDROCARBON OILS 
MOTOR FUEL 


between road and rail, and contrasting 
the rapidly expanding pleasure traffic 
with the depressed and struggling con- 
dition of our basic industries, the 
Government have come to the con- 
clusion that a new duty should be 
imposed upon certain kinds of imported 
oils.” 

In the Budget itseif, kerosine was 
considered a “light” oil and, in fact, 
the tax was collected for a week, but 
then, in face of opposition from M.P.’s 
representing rural constituencies, it was 
re-classified and became duty-free.* In 
withdrawing the kerosine duty Mr 
Churchill said: “There are very good 
reasons for a duty on kerosine. It helps 
the coal industry. During the repeated 
coal stoppages which have occurred 
since the war, people have bought stoves 
and grown accustomed to the use of 
kerosine, and I am bound to say, on the 
whole, I think it would be better for all 
our interests if they adapted themselves 
to using as much coal as possible. Also, 
this kerosine duty played a part in 
helping the development of our shale 
industry in which the Hon. Member for 
Linlithgow (Mr Shinwell), I have no 
doubt, has such an intimate and intense 
concern. ... From the moment that the 
conclusion is reached that dropping the 
kerosine duty will not be fatal or serious- 
ly detrimental to the petrol duty—from 
that very moment it is, I am sure, my 
duty to give effect to the general wishes 
of the House.” 

Opposition to the inclusion of white 
spirit and industrial spirits in the 
“petrol duty” did not find so many 
ardent supporters, and thus light hydro- 
carbon oils used for purposes other than 
as a motor fuel are unfortunate in 


* In 1933 a tax of Id. per gallon was imposed on kerosine but was removed from September 1, 1947. 
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attracting a rate of tax which, in the light 
of the Chancellor of the Exchequer’s 
statement when introducing the tax, 
really appears to have been intended for 
motor fuel. In some quarters it is con- 
sidered inevitable that all light hydro- 
carbon oils must pay the same rate of 
duty to avoid the risk of tax evasion on 
motor fuels. There is, however, nothing 
inevitable about the extension of the 
motor fuel tax to other classes of light 
oils. Light oils not used as motor fuel 
are exempt from the motor fuel tax 
ina number of countries, or subject to a 
Jower rate of duty, and the administra- 
tive problems to which this exemption 
gives rise are satisfactorily solved. 


AVIATION FUELS 


The first of the non-road uses of light 
oils which suffer on account of the tax 
is civil aviation within the United 
Kingdom. All aviation fuel consumed 
for private flying, by internal air-lines, 
or by aero-engine manufacturers for 
testing purposes, thus bears 9d_ per 
gallon tax—spirit used on aircraft pro- 
ceeding overseas is exempt from the tax. 
It would appear reasonable and proper 
to extend this exemption to uses within 
the United Kingdom. Aircraft do not 
use the roads and ought not to pay a 
road tax. The nearest they come to a 
road is the landing ground, and then 
they have to pay landing charges, which 
might be considered as adding insult to 
injury. 

The average single-engined private 
plane probably consumes something in 
the order of 53-7} gallons of fuel per 
flying hour, or, put another way, the 
cost of the tax is about 5s. per hour. 
This can hardly be said to be an en- 
couragement to private flying, and is in 
direct conflict with the expressed policy 
of the Government to give every 
encouragement to private fliers. In the 
case of internal air-lines, although actual 
details of operating costs are very 
sparse, it may be estimated that fuel 
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and oil costs represent something in 
the order of 20 to 25 per cent of the 
operating costs. 

The risks of tax evasion if aviation 
fuels were exempted from the motor fuel 
rate of duty would be almost negligible. 
Aviation fuels differ in specification 
from motor fuels and are easily identi- 
fiable. Moreover, the number of outlets 
is comparatively small, deliveries being 
effected either at controlled aerodromes 
or direct to the consumer in the case of 
the aero-engine manufacturer. The 
administrative difficulties of different 
rates of tax on aviation fuel and motor 
fuel have been solved in many countries 
abroad; in Sweden, for example, it is 
duty free, while in U.S.A., Canada, and 
New Zealand a lower rate of tax is paid. 


SPECIAL BOILING POINT SPIRITS 


Special boiling point spirits, which are 
special cuts produced to a very rigid 
specification, are used in the rubber 
industry, in the extraction of oils from 
seeds, and of grease and tallow from 
bones, carcasses, and other animal 
materials. Increasing quantities are also 
employed for cellulose lacquers, printing 
ink manufacture, and many other 
purposes. Apart from the consumption 
as lighter fuel, S.B.P.’°s are used as 
industrial raw materials and thus the 
tax constitutes a tax on production and 
increases costs. 

In the case of S.B.P.’s used in the seed 
crushing industry for extracting vege- 
table oils from oil seeds, the cost of the 
spirits used is from 8 to 20 per cent of 
the process cost, depending on the 
particular seed treated. A removal of 
the duty would not only reduce the cost 
of the products, but would allow greater 
application of this most efficient method 
of obtaining edible vegetable oils. 

Those engaged in the industries using 
S.B.P.’s purchase in bulk; the number 
of buyers concerned is relatively small 
and there would be little difficulty 
in preventing tax evasion. In practically 
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every other country industrial spirits 
are either free from duty or bear a lower 
rate of duty than motor fuel. 


WHITE SPIRIT 

White spirit again is essentially an 
industrial raw material. Its chief use is 
in the manufacture of paint, where it 
may account for up to 50 per cent of the 
bulk content, and the duty inevitably 
inflates its cost. Vast quantities of paint 
and enamel are required, not only for 
housing schemes, but also for catching up 
arrears of painting to existing property. 
Although, when paint is exported fel 
quel, it is possible to obtain drawback 
of duty paid on the white spirit content, 
no such drawback is obtainable on the 
much larger quantities of paints and 
enamels used on articles manufactured 
for export. At a time when exports are 
more vital than they have ever been, any 
obstacle which hinders us in competition 
with other exporting countries should be 
removed. 

Other uses of white spirit are in the 
manufacture of boot, floor, and other 
polishes, and in dry cleaning. In all 
cases the effect of the duty is to inflate 
costs of production. 

White spirit is purchased in bulk by 
a limited number of users through a 
small number of distributors. These 
distributors would be only too glad to 
assist the authorities in ensuring that if 
the tax were removed there would be no 
tax evasion by white spirit finding its 
way into the motor fuel market. 

There are few countries where white 
spirit bears the same rate of duty as 
motor fuel. In U.S.A., for example, it 
is duty free, whilst in many other 
countries the rate of duty is very much 
lower. In Australia motor spirit im- 
ported te/ quel bears an import duty of 
10d per gallon, whilst that on white 
spirit is Id per gallon. Motor spirit 
refined in Australia from imported 
crude bears a duty of 83d per gallon, 
whilst there is no duty at all on home 
refined white spirit. 


Non-RoAD Uses OF Motor SPIRIT 

Motor spirit, whether used in road 
motor vehicles or not, attracts the motor 
fuel rate of duty. Chief among these 
non-road uses are agricultural tractors, 
stationary engines, both on the farm and 
in small workshops, contractors equip- 
ment and engine testing. Apart from 
market garden tractors, the use of motor 
spirit on tractors is to enable them to 
start up, and when warmed up they 
are switched over to vaporizing oil 
which is now tax free. This type of 
tractor which is mainly peculiar to 
Britain is a direct result of the heavy 
tax on motor fuel. Tractor manufac- 
turers, therefore, so far as the home 
market is concerned, are compelled to 
follow a policy of “taxation engineer- 
ing” and to produce tractors which are 
less efficient than those designed to run 
on only one fuel. Moreover, overall 
there tends to be a higher fuel con- 
sumption, as rather than shut the engine 
off, with the consequent need for warm- 
ing up again on motor spirit, there is a 
tendency for the tractor driver to keep 
the engine running unnecessarily to save 
trouble. 

As a result of the change in the tax 
on heavy hydrocarbon oils in the 1947 
Budget, diesel oil, when used in a tractor, 
is duty free. Thus, the anomalous 
situation arises that if a farmer buys 
diesel oil for his tractor he pays no duty, 
but for exactly the same fuel going into 
his diesel-engined lorry he pays 9d per 
gallon duty, whereas he pays 9d per 
gallon for motor spirit whether he uses 
it in his tractor or his lorry. 

Admittedly the dangers of tax 
evasion, if the non-road uses of motor 
spirit were exempt from duty, would be 
much greater than in the case of 
aviation fuels, S.B.P.’s and white spirit. 
The problem, however, has _ been 
successfully overcome in the case of 
diesel oil, and it should not be impossible 
to devise some method for motor spirit. 
This might be done by enabling the user 
to claim a refund of duty and by placing 
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the onus on the user of establishing to 
the satisfaction of the Customs that the 
motor spirit has been used for the 
purpose in respect of which the refund 
of duty is claimed. This method of 
claiming refunds on motor spirit used 


for non-road transport is the one 
chiefly used in the U.S.A., where, in the 
majority of States, either the whole or 
part of the motor spirit tax is refunded 
in the case of non-road transport uses. 
In New Zealand, where the motor fuel 
tax is Is. 2°7d per gallon, the refund 
varies according to the use; when used 
in fishing boats it is Ils. per gallon, in 
tractors for agricultural purposes 10d 


per gallon, and when used in launches 
the refund is 6d per gallon. 

The fact that aviation fuels, special 
boiling point spirits, white spirit and 
motor spirit used for non-road purposes, 
all bear the motor spirit tax, means that 
production costs or, in the case of 
aviation fuels, aircraft operating costs, 
are inflated. Other things being equal 
this must be regarded as contrary to the 
general good. The objective should be to 
reduce the cost of fuel and raw materials 
for British industry to the lowest practi- 
cable level, for it is only by becoming a 
low cost producer that we can hope to 
compete successfully in world markets. 


REVIEWS OF PETROLEUM TECHNOLOGY 


In 1924 the Journal of the Institute 
contained the first of a series of 
“Reports on the Progress of Naphthol- 
ogy’, this feature occupying eighty 
pages and covering progress in various 
phases of petroleum technology during 
1923. 

From this modest start has grown one 
of the most sought after publications in 
the field of petroleum literature. So 
widespread had the demand grown that 
in 1936 it became necessary to publish 
the reports as a separate volume under 
the title of Reviews of Petroleum 
Technology. This method of annual 
publication continued until 
(covering 1939) made its appearance in 
1940, when it became necessary to 
suspend publication on account of 
factors connected with the war. 

As soon as the war ended considera- 
tion was given to the resumption of 
publication as soon as practicable and, 
in spite of the many difficulties which 
still exist, it is now possible to announce 
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that Vol. 7* (covering the years 1941- 
45) will be available on or before 
December 1, 1947. 

The importance of the new volume 
needs no emphasis, for the war years 
which it covers saw much progress in 
every branch of the petroleum industry. 
Numerous special products were manu- 
factured to meet the needs of the war 
and the whole of the petroleum research 
organizations were working to that end. 
The results of these efforts are scattered 
throughout the world’s scientific, tech- 
nical, and trade literature. In its 535 
pages, Vol. 7 of Reviews of Petroleum 
Technology collects, collates, and re- 
views references to over 3000 such 
articles which appeared during 1941 to 
1945. 

Even 499 pages of text and 36 pages of 
indexes has been insufficient to cover all 
phases of the industry, but it is hoped 
that the omissions will be made up when 
the volume covering 1946, now in 
preparation, makes its appearance. 


* Reviews of Petroleum Technology, Vol. 7. The Institute of Petroleum, London. £1 Is. Od. 
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EVALUATION OF FACTORS GOVERNING THE 
CHOICE OF PRODUCTION EQUIPMENT 


By N. F. BROWN, F.Inst.Pet., A.M.I.Mech.E. 


THE engineer, whose business it is to 
produce the oil, is seldom directly 
interested in cost-account analyses; 
conversely, the accountant is seldom 
interested in the mechanical characteris- 
tics of engineering equipment. 

If, as is generally agreed, the ultimate 
criterion in the selection of pumping 
equipment is the total cost of produc- 
tion, then a detailed analysis of pumping 
costs by alternative types of equipment 
is a necessity to the engineer responsible 
for the selection. 

Such an analysis should show all the 
components of the total as recurring 
costs on an annual basis; capital invest- 
ment in equipment must, therefore, be 
rendered in terms of “interest and 
depreciation” at appropriate percentage 
rates per annum. For convenience, 
each item should be shown in terms 
such as “pence per barrel’ (to three 
decimals); the “total cost of produc- 
tion” so obtained will be a very useful 
figure. 

Given such an analysis, the engineer, 
unaccustomed though he may be to 
accountancy, can then see clearly all the 
components of the total cost in their 
true perspective and so be in a position 
to evaluate all factors correctly. With- 
out it, he is at a disadvantage and 
cannot do so. 

As an illustration of this, much of the 
valuable effort that was expended in the 
early years of displacement pumping 
development was directed towards an 
equipment with a low selling price, 
apparently in the belief that, to be 
successful, it would have to be cheaper 
to buy than its competitor, beam- 
pumping equipment. In the absence of 
cost analyses, it was not generally 
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appreciated that in terms of the ulti- 
mate criterion, namely the total cost of 
production, the capital investment re- 
quired, figuring as a recurring charge in 
the form of “interest and depreciation”’, 
was a comparatively minor component. 
Displacement pumping has always had 
the inherent advantage of sub-surface 
simplicity, and the effort applied to 
producing a low initial-cost outfit could 
much more profitably have been directed 
towards: producing a sub-surface equip- 
ment that would not require frequent 
attention, thereby attacking the major 
component item, “‘pulling costs’’. 

Recent advances in displacement 
pumping technique have been achieved 
by directing the main effort towards the 
elimination of “‘pulling costs’’. Since in 
an analysis of beam-pumping costs, 
pulling costs generally account for over 
50 per cent of the total, any major 
reduction in this item will outweigh a 
very substantial capital investment even 
if liberal rates of interest and deprecia- 
tion are allowed. In one beam-pumped 
oilfield where sub-surface repairs and 
pulling costs are reported as being 
90 per cent of total operating costs, the 
substitution of displacement pumping 
equipment could be made profitable 
even if it meeded several times the 
capital investment that it does actually 
require. 

The issue is quite a simple one; the 
correct selection of equipment now 
depends on financial as well as engineer- 
ing criteria and the object of this article 
is to draw attention to the need for 
closer liaison between the engineer and 
the accountant if maximum ultimate 
recovery at minimum costs is to be 
achieved. 
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THE INSTITUTE AND THE ORDINARY MEMBER 


DurING his address* as last President 
of the Institution of Automobile En- 
gineers and first Chairman of the Auto- 
mobile Division of the Institution of 
Mechanical Engineers, Mr Frank G. 
Woollard, M.B.E., asked two questions. 
The first is: ““What should an institution 
do for its members?” and the second: 
“What should members do for their in- 
stitution?” His replies to these questions 
are generally applicable to all scientific 
and technical institutions and in par- 
ticular to our own Institute of Petroleum. 


What an Institution Does for Members 


An institution confers professional 
status On its members—status which is 
becoming of increasing importance. 
This status provides what a University 
degree alone cannot do. By examina- 
tion and by careful scrutiny of the career 
of applicants for membership, it fur- 
nishes an assurance, to those concerned, 
of practice in the science, art, and craft 
for which the institution is responsible. 

Further, the tendency of govern- 
mental and official circles to recognize 
only those who carry the hall-mark of 
professional standing makes member- 
ship of an institution a necessity to all 
practising engineers. The professional 
status conferred upon a member of an 
institution is by no means to be 
despised. 

One of the greater advantages of 
membership is the right to attend both 
formal and informal meetings in the 


metropolis, or at the local centres, and to. 


join in the discussions. An even greater 
privilege lies in the opportunity for con- 
tributing papers and thus of enjoying 
a broad platform for the ventilation of 
new theories and for testing the opinion 
of fellow members. The educational 
value of writing a paper cannot be 
overestimated. This is a case where, 


* J. Instn. auto. Engrs., 1947, 15, 295-308. 
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without doubt, it is more blessed to give 
than to receive, hence I scarcely need 
mention the tangible awards in the shape 
of medals, prizes, and scholarships, 
which are a recognition of work of out- 
standing merit. 

The social acitivites added to the 
technical meetings are a great aid in 
introducing members to each other. 
From such introductions there have 
been some very happy issues. The 
material advantages need no stressing; 
they are, of course, quite obvious. But 
the intangible benefits of acquaintance 
ripening into amity and the founding, 
among those having mutual interests, of 
friendships—even life-long friendships 
—are priceless legacies arising from the 
social functions of the institution. 


What the Members Can Do for Their 
Institution 


The fundamental law, that work done 
is a function of input less the losses 
absorbed in transforming energy into a 
more immediately useful form, is 
applicable to institutions as well as to 
machines. 

This being so, members cannot expect 
to get more out of an institution than 
they put into it except, maybe, at the 
expense of other members. It follows 
that if a member or a prospective mem- 
ber says: “I cannot see what the institu- 
tion can do for me,” it is obvious that 
he has arrived at the stage when he 
should ask: ““What am I doing or what 
can I do for the institution?” 

The average member of an institution 
—that is to say, one who does no com- 
mittee work—may perhaps wonder how 
he can contribute to the common cause. 
At first sight this, for, shall we say, 
a “private’’ member, may appear to be 
limited to paying his subscription, 
reading his journal, and making an 
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occasional visit to his centre. But this 
would be taking a poor view of the 
opportunities that are available. May 
I then indicate how a “‘private’’ member 
can serve his institution. 

Above all. members must uphold the 
dignity and the prestige of the institution 
by maintaining a code of conduct such 
as would be expected of professional 
men in other walks of life—the doctor, 
the lawyer, the accountant, and so on. 
This does not apply only to those 
engaged in consulting practice, but also 
to those who hold positions of respon- 
sibility in works and factories, to those 
who are in the operating or service 
fields, and to those who have the honour 
to serve in H.M. Forces. 

The mere upholding of prestige and 
dignity may be regarded as a negative 
virtue, but it can be positive if every 
member endeavours to make his col- 
leagues—and particularly the direc- 
torate under which he serves—‘‘institu- 
tion-conscious”’. 

Members can also encourage the 
enlistment of new recruits, particularly 
of those who can be enrolled as 
graduates. Healthy societies are built 
upon their young and energetic mem- 
bers, and after a long and costly war, 
with its period of stasis in our affairs we 
need the younger men as active partici- 
pants in our renaissance. 

It goes without saying that members 
can only render effective assistance to 
the institution when they are in touch 
with institution matters. This contact is 
best achieved by attendance at centre 
meetings. This is, of course, not so much 
a professional duty as a privilege. The 
interchange of views in debate on the 
paper, or in discussion over coffee is of 
mutual value, for not only does it 
extend knowledge and promote, good 
feeling, but it has the advantage of 
bringing out the ‘‘coming man”’. 


* Report 


n Fuel Economy since 1939—Hungary. 


CRUDE PRODUCTION 


IN IRAN 


Production in Iran by the Anglo- 
Iranian Oil Co. Ltd., for the month of 
June, 1947, was 1,821,000 tons, making 
a total of 9,399,000 tons for the half 
year. 


OIL AND GAS IN HUNGARY 


Dealing with oil and natural gas in 
Hungary, Prof L. de Verebély states* 
that crude oil production started in 1937 
in two districts: Biikkszék, owned by the 
State, and in South Zala county where 
satisfactory results are being obtained by 
the Hungarian-American Oil ‘Industry 


.Co. Ltd. Developments are indicated 


by the following figures for crude oii 
production: 


Year Metric tons 
1937 1,366 
1938 37,254 
1940 249,590 
1942 664,716 
1944 809,923 
1946 674,540 


Wells vary. in depth from 1000 to 
1500 feet and in 1946 there were 314 
wells, 232 being productive. The crude 
oil consists of 33 per cent benzine, 28 per 
cent kerosine, 15 per cent gas oil, and 
reserves are estimated at 30 million 
cu.m. oil and 3700 million cu.m. gas. 

The crude oil is transported by 8-in 
underground pipeline to Budapest (220 
km) and to three other places for 
refining. The natural gas, after extrac- 
tion of the gasoline, propane, and 
butane, is used to a small extent for 
industrial purposes in Nagy Kanizsa, the 
rest being passed back into the oil- 
producing strata to maintain the gas-oil 
ratio. 


London: World Power Conference, 1947. 6d. 
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ISOMERIZATION 


By J. L. BLACK, B.A., M.Inst. Pet. 


THE phenomenon of isomerism, or the 
existence of two chemical compounds 
of different structure but of the same 
molecular formula, has long been 
familiar to organic cemists, but the 
isomerization reaction is one of the 
most recent to take its place in the 
petroleum-refining industry. A simple 
example of isomerism, which will 
readily be recognized by petroleum 
refiners, is the existence of normal- 
butane and iso-butane. These two 
chemical compounds have the same 
molecular formula, C,H,o, but differ in 
the arrangement of the atoms in the 
molecule: 
CH,—CH,—CH.—CH, 


normal-butane 
CH, 


CH,—CH 
Ncu 
iso-butane 


Although German and other Euro- 
pean patents dealing with isomerization 
appeared as early as 1912, it is only 
within the last decade that com- 
mercially practicable processes have 
been developed, one of the earliest 
patents having been taken out in the 
United States in 1934. The former 
patents, it might be mentioned, were 
not of a general nature but dealt with 
isomerization of specific olefins as parts 
of chemical syntheses. Moreover, they 
appear to have been quite unconnected 
with petroleum refining. 

The advent of alkylation in 1935, 
however, opened up a new field for 
isomerization. Generally speaking, iso- 
butane availability at refineries for 
alkylation is insufficient, whereas nor- 
mal-butane, which is not suitable for 
this process, is in excess. A_ typical 


analysis of the butane/butylene fraction 
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obtained from normal cracking opera- 
tions is as follows: 

18 mol. per cent iso-butylene 

24 mol. per cent normal-butylene 

22 mol. per cent iso-butane 

36 mol. per cent normal-butane 

For satisfactory alkylation of the 

butylenes in such a feedstock, approxi- 
mately 50 per cent of iso-butane is 
necessary, so that the feedstock above 
is not in itself suitable for alkylation. 
The deficiency of iso-butane has, in the 
past, been made up where possible by 
obtaining iso-butane from field gas, or 
from natural gasoline stabilization, but 
the discovery of the isomerization pro- 
cess has provided a self-contained solu- 
tion to the problem. It is, therefore, 
not surprising that for some time com- 
mercial development of the isomeriza- 
tion reaction has been largely directed 
towards the conversion of normal- 
butane into iso-butane for alkylation 
purposes and it is only recently that 


the isomerization has become to be 
recognized as a major process in 
itself. 


In addition to the use of isomeriza- 
tion for altering the configuration of 
individual hydrocarbons to make them 
usable in other processes, an important 
application of the reaction is its use for 
improving the quality of low-grade: 
distillates. It has been known for some 
time that branched-chain paraffins are 
valuable components of aviation and 
motor fuels since they have higher 
octane numbers than their straight- 
chain isomers. A striking example of 
this is in the case of normal heptane and 
one of the isomeric heptanes, having 
C.F.R. octane ratings of 0 and 93 
respectively. It can be realized, there- 
fore, that the application of isomeriza- 
tion to low-grade distillates containing 
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appreciable amounts of normal-paraftins 
will result in considerable improvement 
in quality. On the commercial scale the 
feedstock is usually a light naphtha 
containing both pentanes and hexanes 
and the process may be operated either 
on a once-through basis or with recycle. 
In the former case, the product is a high 
quality aviation base stock containing 
the hydrocarbon components in the pro- 
portions attained during the reaction. 
In the latter case, the higher boiling, 
low octane number isomers are selec- 
tively removed by fractionation and are 
recycled for further conversion, the 
final product consisting mainly of iso- 
pentane and veo-hexane. The reaction 
is carried out in the liquid phase and 
the catalyst employed is aluminium 
chloride while hydrogen chloride is used 
as a promoter to increase catalyst 
activity and hydrogen is introduced to 
suppress cracking. The temperature and 
pressure are usually about 220 to 250°F 
and 650 to 750 p.s.i. The improvement 
in octane number effected may be as 
much as from 60 to 65 on the feedstock 
to 80 to 85 on the product, the yield of 
stabilized product (i.e., after removal of 
butane) being extremely high, of the 
order of 95 per cent by volume, and the 
main gaseous product being butane. It 
would appear that isomerization may 
have advantages over thermal reforming 
or even over catalytic reforming in 
some respects. 
Thermal reform 
ing losses amount 
to some 10 to 25 
per cent, the exact 
figure depending, 
of course, 
the degree of im- 
provement ob- 
tained and there- 
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fore upon the 
severity of con- 
ditions imposed. 
Catalytic reform- 

ing losses are less 
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than thermal 
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losses, but are still higher than those 
experienced in isomerizing operations 
so far reported, for which 10 per cent 
may be considered a fairly high figure. 
In addition, reforming operating costs 
are higher than for isomerizing, and 
thermally reformed distillates, owing to 
the presence of unsaturates, are un- 
suitable for incorporation in aviation 
fuels. When it is borne in mind that a 
typical 100-octane aviation spirit con- 
sists of some 35 per cent of base stock 
with 65 per cent of synthetic agents 
(alkylates, mixed octanes, etc.) and that 
by treatment of the base stock by 
isomerizing, the proportions can be 
altered to about 60 per cent of base 
stock and 40 per cent of synthetics, the 
importance of such a process can be 
readily appreciated. 

As regards the conversion of pure 
hydrocarbons into their isomers, a con- 
siderable amount of laboratory and 
pilot plant work has been carried out 
and the conversion of normal-butane to 
iso-butane has been developed into an 
important commercial process. The 
conversion of normal-butane into iso- 
butane is accomplished by the use of an 
aluminium chloride catalyst at rela- 
tively low temperatures and pressure, 
enabling the use of light equipment such 
as pumps, reaction chambers, and 
fractionators. Typical temperatures and 
pressures are 25 to 30 p.s.i. and 250° F, 
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but of course conditions may vary con- 
siderably with the nature of the catalyst 
employed. 

The accompanying flowsheet may 
serve to illustrate the essential features 
of the full-scale commercial plant for 
the conversion of normal-butane into 


iso-butane. The liquid butane feed is 
pumped via the dehydrators, which con- 
tain activated alumina, through pre- 
heaters to the reaction chambers. The 
butane is mixed with a_ controlled 
quantity of anhydrous hydrogen chloride 
before entering the preheaters, this 
serving to promote the activity of the 
aluminium chloride catalyst. 

As previously indicated, the reaction 
proceeds under mild conditions of 
temperature and pressure and very little 
side-reaction takes place, the reactor 
product consisting almost entirely of a 
mixture of iso-butane, unreacted normal- 
outane and hydrogen chloride. The 
product from the reactors, containing 
about 40 per cent of iso-butane, is 
condensed by the use of a refrigerant, and 
the liquefied butane, containing hydro- 
gen chloride in solution, is passed to 
the hydrogen chloride stripper. The 
hydrogen chloride is taken off overhead 
and is recycled to meet the fresh butane 
charge. The bottom product from the 
hydrogen chloride stripper, consisting 
of iso-butane and unreacted normal- 
butane, passes via a neutralizing system 
to the iso-butane fractionating column 
of the alkylation plant, the normal 
butane from the bottom of this column 
being recycled as feed to the isomeriza- 
tion plant. 


During the process small quantities 
of light hydrocarbons such as methane 
and ethane are formed by side reactions 
and in the course of time accumulate to 
an undesirable concentration in the 
recycle hydrogen chloride. These light 
hydrocarbons are eliminated periodi- 
cally by venting from the top of the 
isomer receiver. 

The catalyst consists of aluminium 
chloride deposited on a carrier such as 
aluminium oxide, magnesium oxide or 
silica, which has been partially but not 
completely dehydrated by heating it to 
a temperature above that which it has 
to withstand when used in the process 
under reaction conditions. The re- 
action chambers are generally arranged 
in parallel so that one can be taken 
off line for recharging with fresh 
catalyst without affecting the operation 
of the plant. The flow of hydrogen 
chloride to the catalyst chambers is 
varied according to the age of the 
catalyst. 

Since anhydrous hydrogen chloride 
only attacks iron and steel very slowly, 
alloy equipment is not employed for the 
bulk of the equipment, ordinary carbon 
steel having proved quite satisfactory in 
this service. On contact with the air, 
however, hydrogen chloride absorbs 
moisture rapidly and the dilute hydro- 
chloric acid is very corrosive to carbon 
steel. Accordingly, extra care should be 


taken to prevent any leakage and 
screwed fittings should generally be 
avoided. In addition, alloy material 


should be used in locations where leaks 
are to be expected. 


National Supply Export Corpn. have 
just issued an Index to their Product 
Bulletins. This covers all bulletins which 
are available free on request. Latest 
bulletins received are descriptive of 
the Superior 6G-510 Drilling Engine 
(No. 315), the Superior PTD Diesel 
Drilling Engine (No. 318), and the 
Ideal Consolidated Rig Type 50 (No. 
329). 
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FIRST TANKER FOR POLAND 


Purchased by the Gdynia-American 
Line from the United States the Turnia, 
which recently sailed from Manchester 
for Gdansk, is the first tanker to be 
owned by Poland. It is reported that 
two other tankers have been purchased 
by Poland and are under repair in 
Gdansk. One, the Karpaty, has a capa- 
city of 9000 tons. 
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COUNCIL COMMENTARY 


TWENTY-ONE members of Council 
assembled on September 17 for an out- 
of-season meeting, fully justified by a 
number of matters which could not be 
usefully left over until October. 

Arising from the Minutes of the 
meeting held on July 24, it was reported 
that the Redwood Lecture would now 
be delivered by Mr H. S. Gibson on 
March 10, 1948; also that draft minutes 
of the recent meeting of the Permanent 
Council of the World Petroleum Con- 
gress were now in the hands of Colonel 
Pineau for approval and would be cir- 
culated in due course. 

A report by Mr Wilson from Finance 
Committee led to vigorous discussion 
on the important question of income and 
expenditure. No one suggests that there 
iS a crisis, as we have adequate reserves 
to meet any foreseeable expenditure in 
the near future, but no one can be com- 
placent for long at the prospect of rising 
expenditure due to increasing costs and 
expanding activity, until ways of increas- 
ing income to match can also be clearly 
foreseen. 

Raising of subscriptions and increas- 
ing of the membership were mentioned 
and the general membership would 
readily appreciate that increased bene- 
fits cannot come from thin air, and will 
doubtless wish to make their own con- 
tribution as and when requested, to 
assist and further the expending activi- 
ties of the Institute. 

It was decided to print enough copies 
of the revised By-laws to enable existing 
and new members each to have a 
personal copy. 

A formula submitted by Mr Dewhurst 
for the computation of composition 
fees to operate in conjunction with By- 
laws 42 and 43 was approved. 

The holding of an international con- 
ference on Oil Shale and Cannel Coal 
in Scotland in 1950 was approved and 
note was taken of a warning that it 
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would be necessary to co-ordinate this 
with other conferences proposed for 
1950 to avoid clashing of dates. 

The names of deputy chairmen of 
various Council Committees were sub- 
mitted and approved. 

The question of a Crest for the Insti- 
ture has now progressed to interviews 
with the College of Arms and new 
designs are to be made when the Earl 
Marshal gives approval to our applica- 
tion. 

Appointments to an Ad Hoc Com- 
mittee dealing with representations on 
the Royal Aeronautical Society were 
approved. 

The Council accepted with regret the 
resignation of Dr E. R. Redgrove, and 
expressed appreciation of his work over 
a long period of years. This resignation 
drew attention to the existence of 
several casual vacancies which should 
be filled. 


PERSONAL NOTES 


N. G. Gullick, M.Inst.Pet., has 
recently joined the Texas Oil Co. Ltd., 
as petroleum technologist (lubricants). 
For the past 15 years he has been with 
the Vacuum Oil Co. 

‘W. E. Gooday has been elected a vice- 
president of the Chemical, Metallurgi- 
cal and Mining Society of South Africa. 
He is also Honorary Editor to the 
Society. 

Norman Fraser, M.Inst.Pet., has been 
elected vice-chairman for 1947-48 of the 
Chemical Engineering Group of the 
Society of Chemical Industry. 

J. D. Hall, M.Anst.Pet., of the Shell 
Oil Co. of Canada, has been transferred 
to the Sarawak Oiifields Ltd., as 
refinery manager of the Lutong Re- 
finery, British Borneo. 


6 


Belc 
app 
Its ¢ 
In 
mod 
Iran 
This 
26 

sque 
feat 
rope 
“thr 
quic 
oper 
com 
quic 


| 
i 


wa wer = 


THEN AND NOW 


Below is seen the original Drake Well as it 
appeared in 1861, two years after it was drilled. 
Its close boarded derrick was 35 feet in height. 
In comparison on the right is shown the very 
modern drilling derrick used by the Anglo-» 
Iranian Oil Co. Ltd., on its Well No. 1, Lali. 
This derrick, 136 feet in height with a base of 
26 feet square, tapering to 5 feet 6 inches 
square at the top, has an interesting safety 
feature. The cage which can be seen on the 
ropeway alongside the “‘fourble’’ (actually 
“threeble”) board is attached thereto by a 
quick release device. In the event of an 
operator on the board being injured or over- 
come by gas he can be placed in the cage and 
quickly brought down to the ground. 


[Courtesy ‘‘Shel/"’ Refining & Marketing Co. Ltd. 


{Courtesy Anglo-lranian Oil Co. Ltd. 
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COLLOIDAL CHEMISTRY OF DRILLING MUDS 


Part I11.—Fundamentals of Colloidal Systems. 


By ALFRED H. NISSAN, D.Sc., F.Inst.Pet. 


IN Part I* of this review on drilling 
muds, the main uses of drilling muds 
were found to be influenced by the 
fact that the fluid was a colloidal dis- 
persion. Here the chief properties of 
colloids of the types found in drilling 
muds will be studied. 


Definitions and Conventions 


Liquid colloidal systems are mixtures 
of very fine particles dispersed in a 
liquid. When the “‘particles’”’ are of the 
same size as small molecules, the 
mixtures are true solutions; when the 
particles are large the mixtures are 
simple suspensions. There are limits on 
the size of the particles so that they can 
form true colloids. To specify these 
limits clearly, a brief review of the units 
of measurements of length is necessary. 

The basic unit of length in colloidal 
studies is the centimetre. As this is 
much too large a unit for measurements, 
fractions of the centimetre are used as 
follows: 


Magnitude Name Symbol 

1 cm Centimetre cm 

10—+ cm Millimetre mm. 
qd 

10-‘cm_ ) 

10-"mm > Millimicron my 

J 

10-"cm_ | 

10-7mm >} Angstrom unit A 


Now the smallest particle visible by 
the naked eye is of the order of some 
50u; a powerful optical microscope may 
go down to just below |; the middle of 
the range of visible light wavelength 


centres around 0:5u; very large mole- 
cules such as those of polystyrene or 
rubber are of similar order of magni- 
tude; small molecules of, say, hydre- 
carbons are of the order of 5 to 50 A; 
atomic radii of the lower elements range 
around 0-5 to 1 A. “*Colloidal’’ particles 
vary in size over a wide range from about 
100 A (0-01 v) to, say, 5,000 A (05x). 
It is seen that colloidal systems are inter- 
mediate between true solutions on the 
lower limit and suspensions on the upper 
limit—the optical microscope just fails 
at the upper limit of the colloidal range 
to reveal the shape of the particles. 

It is difficult to define the size of 
particles and certain conventions have 
to be adopted. For a particle of known 
shape, the size can be defined either as 
the square root of the cross-sectional 
areas, the cube root of the volume, the 
ratio of the volume to the cross- 
sectional area, or in any one of several 
other ways. When the particles are 
irregular in shape or non-uniform in 
size—or both—a convention may be 
adopted for measuring the “‘size” of 
each particle and another convention for 
the way the different sizes so obtained 
are to be averaged. To be sure, the 
different conventions adopted will give 
different values for the ‘‘average size”, 
but so long as these are specified, it is 
found in practice to matter little which 
is adopted—provided, of course, that 
for any comparative study the same 
convention is adopted throughout. 

For any particle of average length n 
cm, the volume will vary as n°, whilst 
the surface will vary as n*. The “‘specific 
surface”, i.e., the surface per unit 


volume will be proportional to 1. It 
n 


follows that the specific surface of a 


* 1.P. Review, 1, 285. 
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particle will increase as its size is re- 
duced. A cube of 1 cm side will have 
a specific surface area of 6 sq. cm. per 
cm*, whilst a collection of cubes of Iu 
side occupying a total volume of | cm* 
will have a total surface area of 60,000 
sq. cm., i.e., a specific surface of 60,000 
sq. cm/em*. It follows then that any 
property of matter which depends on 
area of material will be much more 
evident with small particles than with 
large ones. Colloidal systems are very 
greatly affected by surface effects and 
hence particle size should preferably be 
expressed in units related to the specific 
surface of the material. 


Stokes’ Law 


The rate of settling of particles in 
fluids is partly dependent on particle 
size. For particles settling under their 
own weight in a given liquid the velocity 
of settling will be proportional to the 
square of their ‘‘diameters’’, or to their 
mean superficial area. Hence, by ob- 
serving the rate of settling of particles 
in a liquid, a measure of their superficial 
areas may be obtained, by using the 
appropriate equations, based on Stokes’ 
Law. This method is used extensively 
and is generally applicable. Stokes’ 
Law can be applied even to the diffusion 
of molecules and ions in liquids, and 
good agreement is obtained when, of 
course, appropriate corrections are 
made for such factors as the “free 
space” between the molecules, shape of 
the particles, etc. 


Stability of Colloids 


The colloidal system in which mud 
engineers are interested is a solid-in- 
liquid system. Gases may also be 
present, so that more complex systems 
are also of practical and academic 
importance. In coarse suspensions, 
provided enough time is allowed, it is 
found that under a gravitational field 
the two components of the mixture tend 
to separate—i.e., sand or oil droplets in 
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water, mist of water in air, or bubbles of 
air in liquids—all tend to separate giving 
a portion of the continuous medium 
completely free from the particles. It is 
a remarkable fact that with good 
colloidal dispersion, agglomeration of the 
particles either does not occur or occurs 
very slowly. 

Thus, if a colloidal suspension of very 
fine particles of, say, solid in liquid is 
maintained in an undisturbed condition 
for a very long time it is found that, 
contrary to expectations, particles which 
on the basis of Stokes’ Law of sedimen- 
tation should have settled to the bottom, 
still remain *suspended in the upper 
regions of the suspension. Stokes’ Law 
is known to apply to these particles 
since with very much greater potential 
fields than gravity, as in an ultra- 
centrifuge, the same particles do settle 
according to this law. Therefore, 
simultaneously with the downward 
movement under gravity there must be 
an upward migration of some of the 
particles. Such upward motion implies 
a source of energy upon which the 
particles must draw. 

Thermodynamics postulates such a 
source in the chaotic thermal motion of 
the molecules of all matter in the liquid 
or gaseous state. On the average every 
particle possesses an equal amount of 
kinetic energy due to translation to that 
possessed by the other particles at the 
same temperature. This means that, on 
an average, every molecule of air in a 
room as well as every “particle” in the 
air, including dust particles, drops of 
water, books, furniture, and human 
beings, possess the same average energy 
by which they dart about the room As 
the velocity of motion of each “‘particle” 
is inversely proportional to the square 
root of its mass for constant energy 
content, it follows that the larger 
particles—i.e., large dust particles, drops 
of water, books, furniture, and human 
beings—possess only minute velocities 
of translation and consequently they are 
observed as “‘stationary”’. 
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With particles of colloidal size their 
mass is small enough for their velocities 
to be of the order of their dimension of 
length per second. This motion is the 
same as that of gas molecules and indeed 
differs from it only in magnitude. Al- 
though colloidal particles cannot be 
“seen” by an optical microscope, by 
special arrangement of the lighting 
system their positions can be seen in the 
ultra-microscope as flashes of light. 
There it is observed that fine, cdlloidal 
particles possess these chaotic move- 
ments that are usually imagined with 
gas molecules. 

If colloidal particles behave like gas 
molecules in their motion, it follows 
then that under gravitational field they 
should give a small-scale model of the 
atmosphere. In the atmosphere, it is 
appreciated, the molecules do not merely 
settle on to the surface of the earth in 
one very dense layer with a sharp upper 
limit, but due to the heat motion (and, 
of course, other causes) they form an 
atmosphere with a more or less uni- 
formly decreasing density with height. 
On the basis of the identity of the nature 
of the motion of colloidal particles, of 
small dimensions, with that of the 
motion of gas molecules, Perrin expected 
that in settling experiments very small 
colloidal particles will distribute them- 
selves in accordance with the law of the 
density of the atmosphere with height. 
In painstakingly brilliant experiments he 
verified fully his expectations. 

Very fine particles in suspension 
appear not to obey Stokes’ Law merely 
because of constant bombardment of 
each other, and thus some particles are 
sent upwards. This explanation, how- 
ever, does not completely solve the 
problem of the stability of fine colloidal 
suspensions; indeed it raises certain 
other questions which lead to extremely 
important results in colloidal chemistry. 

The chief question is why the 
particles, on hitting each other, do not 
coagulate into larger particles which 
would settle rapidly. There are several 


reasons why the particles should coagu- 
late. When two particles travel side by 
side in a liquid it can be shown that 
under certain conditions they attract 
each other and such attractive forces 


should unite them into one larger 
particle which will sediment. Indeed, 
this mechanism is the basis of many 
processes of breaking stable colloidal 
systems by heating. Other attractive 
forces—such as the forces due to their 
surface energies tending to reduce their 
specific surfaces to a minimum, i.e., 
increasing their diameters to a maximum 
—seem to be equally ineffective. There 
are, however, repulsion forces between 
the particles since in millions of en- 
counters they recoil from each other 
instead of uniting with each other. The 
simplest assumption to make which can 
give rise to repulsive forces is to imagine 
the. particles as being electrically 
charged with like charges. If all the 
particles had like electric charges, on 
impact they would bounce off each 
other again as gas molecules recoil on 
impact due to their repulsive forces. 

This assumption can be very simply 
tested in a number of ways. If a stable 
colloidal suspension of clay in water is 
subjected to an electrical potential it is 
noted that the particles travel towards 
one electrode, where they agglomerate; 
the other electrode has an increasing. 
volume of clear liquid around it. Most 
of the colloids mud engineers meet 
would be attracted to the positive 
electrode, therefore the particles must 
be negatively charged. 


BREAKDOWN OF COLLOIDAL SYSTEMS 


The apparent disobedience to Stokes’ 
Law by fine colloids has led us to the 
most characteristic of their peculiari- 
ties—their possession of electrically 
charged envelopes. If the charges are 


neutralized or overcome, the colloidal 
suspension should loose its stability. 
Thus, two of the most important factors 
the stability of 


in breaking down 
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colloidal dispersions in general and of 
muds in particular are: 


(1) High temperature: 


The increased kinetic energy enables 
the particles, on impact, to penetrate the 
outer shell of like charges to inner 
regions of induced opposite charges, 
and so neutralize each other. Attractive 
forces then come into play, the particles 
agglomerate, their specific surfaces in- 
crease, sedimentation speeds increase, 
and they settle out. 


(2) Addition of Electrolyte: 


Electrolytes dissociate in water into 
charged ions, each ion having, in 
general, one, two, or more charges. 
There will be as many positively charged 
ions as negatively charged ones. How- 
ever, in negatively charged colloids— 
the majority of muds—the negative ions 
are not of the same significance as the 
positive ones. The positive ions can 
neutralize the particles of such colloids. 
Hydrogen and the metals in electrolytes 
form positive ions. The effects of 
electrolytes in agglomerating colloids 
can be summarized, in very general and 
approximate manner as follows: 

(a) The effects of monovalent positive 
ions on negatively charged colloids when 
calculated on the basis of equal con- 
centrations of the ion are similar. For 
example, 0-001 of a gram molecular 
weight of sodium chloride (NaCl) per 
litre of water would have approximately 
the same potency in _ precipitating 
negatively charged colloids as 0-001 of a 
gram molecular weight of sodium 
nitrate (NaNO;), potassium nitrate 
(KNO,) or potassium chloride (KC1), 
but only half the potency of 0-001 of a 
gram molecular weight per litre of either 
sodium sulphate (Na,SO,), or potassium 
sulphate (K,SO,). This phenomenon is 
due to the fact that the sulphates ionise 
into two positive ions (2Na* or 2K”) 
whilst the chlorides and nitrates ionize 
into single positive ions (Na* or K*) 
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per molecule and that sodium and 
potassium ions behave similarly in so far 
as they both carry one positive charge 
per ion. 

(5) The effects of positive ions in 
precipitating negative colloids increase 
at very high rate with the valency of the 
ion. Under certain well-standardized 
conditions, calcium ions (Ca~~) were 
found to be about fifty times as potent 
in breaking down stable negatively 
charged colloids as sodium and potas- 
sium ions (Na°, K*); aluminium and 
cerium trivalent ions (Al***, Ce 
were about ten thousand times as potent 
as the sodium and potassium ions. Only 
traces of ions possessing more than three 
positive charges are necessary to break- 
down such colloids. 

(c) This over-simplified model of 
colloidal behaviour is not of universal 
application to all systems. There are 
many extremely stable colloidal systems 
which do not appear to bear a net 
positive or negative charge. (They 
do not migrate towards charged elec- 
trodes and.can be fairly stable to 
presence of electrolytes in small con- 
centrations.) Even charged - particle 
colloids are complex systems; minute 
quantities of electrolytes sometimes 
stabilize the colloids at first, and on 
further addition they precipitate the 
same colloids. Again, the presence of 
uncharged-type colloids—starch, gums, 
glue, gelatin, and other organic colloids 
in general—in the same system of 
charged-particle type appears to stabilize 
the system against electrolytes—i.e. 
they form “‘protected colloids’. 

Bearing in mind the limitations of 
this simple model it is, nevertheless, true 
to state that the mud engineer deals 
mostly with systems of negatively 
charged clay particles in water stabilized 
partly by small quantities of electro- 
lytes (which probably supply the 
necessary shell of electric charges) and 
(sometimes) by accidental or purposeful 
addition of such protective agents as 
starch or other organic matter. It will 


be found, in general, that high tempera- 
tures or excessive addition of electro- 
lytes break down the stability of the 
system and considerable loss of colloidal 
properties ensue. 


COLLOIDAL PROPERTIES AND CLASSIFI- 
CATION 


Already it has been explained that 
colloidal systems have more than one 
phase, one of which is continuous and 
the others discontinuous, consisting of 
very small “particles”. The presence of 
these fine particles may have a profound 
effect on the viscosity of the liquid. 
Indeed, early types of viscometers were 
called “‘colloidoscopes”’; so important is 
viscosity in colloidal studies. Another 
property is the building up in the liquid 
of a certain amount of rigidity; the 
colloidal system, when subjected to strain 
by shear, can store some of the energy 
elastically. On the basis of these, and 
few other properties, colloidal systems 
of solids in liquids may be sub-divided 
into certain major classes as follows: 


These are systems having the follow- 
ing properties: 

(a) The particle diameters are nearer 
to the lower than the upper limit of the 
colloidal range. 

(b) The particles are charged and are 
highly affected by other charged 
particles, e.g. electrolytes. 

(c) The viscosity of the colloid is low, 
being only a little higher than the parent 
liquid and the increase of viscosity with 
concentration is very approximately 
linear. 

2. 

These are systems of colloids repre- 
sented by such examples as gelatin in 
water, rubber in benzene, certain soaps 
in oils, etc., which possess the following 
properties: 

(a) Instead of discrete particles con- 
stituting the dispersed phase, it seems as 
if the whole of the “dispersed phase”’ is 


connected by weak secondary forces in 
a network in three dimensions. 

(b) The “particles” do not appear to 
possess a net charge and the system is 
relatively stable to electrolytes when 
compared with a sol. 

(c) Their viscous behaviour is more 
complex than that of the sols in several 
respects, i.e.: 


(i) under very weak stresses the gel 
behaves as a solid, the strain pro- 
duced being completely recover- 
able. Above a certain stress called 
the “yield value”’ non-recoverable 
strain by flow is produced; 

(ii) The viscosity of the gel is several 
orders of magnitude greater than 
that of the continuous phase 
liquid even for small concentra- 
tions, and it increases with the 
concentration raised to a high 
power. One-half per cent of 
rubber in benzene may give 
5000-fold increase in viscosity; 

(iii) The viscosity coefficient is not a 
constant of the gel but a variable 
which decreases by several fold 
as the gel is sheared. The rubber 
in benzene discussed above may 
show the viscosity of a sol—i.e., 
only slightly more than that of 
benzene itself—if it is made to 
flow at sufficiently high rates. 


(d) The fourth property of such 
systems is that they imbibe very large 
quantities of the liquid without change 
of shape, but swelling to large volumes. 
This means that there are strong attrac- 
tive forces between the “‘particles’’ and 
the continuous liquid. So great is this 
attraction that in several aspects the 
particles behave as if they were liquid 
droplets, i.e., as if the system were an 
emulsion. Hence another name for such 
a system is an ‘“‘emulsoidal system”. 

There are several sub-divisions other 
than the two just discussed. However, 
these two represent the two limits of the 
types of colloidal systems between which 
drilling muds fall. For example a 
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bentonite-in-water mud forms an inter- 
mediate system of colloids possessing 
certain of the properties of a sol and 
other ofa gel—and the difficulties of both: 


|. Properties of a sol in muds: 
(a) Diameter of particles is small; 
(b) Particles are charged and are 
sensitive to other charged 
particles. 
2. Properties of a gel: 
(a) Viscosities follow the emulsoi- 
dal gel laws in that: 
(i) There is a yield value; 
(ii) The viscosity is very high 
compared with the parent liquid 


(water) and increases rapidly 
with concentration; 
(ili) The viscosity decreases as 
rates of flow increase, tending to 
be of similar order of magni- 
tude to that of water under 
high rates of flow. 

(6) The particles imbibe large 
amounts of water and swell of 
their own accord. 


REFERENCES 
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ELECTRICAL PRACTICE 


IN THE OIL INDUSTRY 


By ALAN D. MACLEAN, B.Sc.(Eng.), A.M.I.E.E., F.[nst.Pet. 


SINCE many of the major developments 
of the petroleum industry have emanated 
from the United States of America, it is 
inevitable that other countries, in 
exploiting and developing their petro- 
leum resources and processes, should 
have drawn largely upon American 
experience in the design of equipment 
for the industry and the methods to be 
followed in its use and indeed upon 
American sources for its manufacture 
and supply. 

Some British oil undertakings have 
found the practice developed in America, 
primarily for conditions obtaining there, 
not always entirely suitable or acceptable 
for application in Great Britain or in 
their oilfields and installations overseas. 
Furthermore for many reasons, which 
have recently been intensified by world 
conditions, some of them have preferred 
where practicable to employ British 
equipment and practice. 

This is particularly the case in regard 
to electrical plant and practice, and has 
led to the adoption in some cases of a 
mixture of equipment and practice and 
to a general lack of uniformity in the 
standard of practice aimed at. 
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Those concerned in the industry have 
been fully alive to this position and have 
initiated steps in many directions to 
remedy matters on both the mechanical 
and electrical sides. 

Among these steps on the mechanical 
side has been the formation by the British 
Standards Institution of the Petroleum 
Equipment Industry Standards Com- 
mittee to draw up British Standards for 
materials and equipment specifically for 
use in the petroleum industry and com- 
parable with those developed in America. 
This committee has already made effec- 
tive progress and the results of its work 
should be of the greatest help to British 
manufacturers in supplying the needs of 


the industry and rendering the country 


less dependent upon American supplies. 

In regard to electrical equipment and 
practice a great deal of work has been 
done and complementary work is in 
progress. 

B.S. 229-1946, which sets out the 
British requirements in respect of 
flameproof enclosure electrical 
apparatus, has been revised and greatly 
expanded to cover the requirements of 
such ‘apparatus suitable for use in 
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atmospheres that may contain’ in- 
flammable vapours encountered in the 
petroleum industry. 

In the field of intrinsically safe 
apparatus and circuits, where this 
country has for long been ahead of 
America in research, development, and 
application, B.S. 1259-1946, which 
deals with the subject, has been simi- 
larly revised and expanded to embody 
the results of the more recent researches 
into this subject. 

A British Standard Code of Practice 
giving recommendations regarding the 
installation maintenance of flame- 
proof and intrinsically safe apparatus 
and circuits is in preparation and should 
shortly be ready for publication. 

At the request of the Council of the 
International Electro-Technical Com- 
mission, an International Advisory 
Committee has been formed to consider 
the question of flameproof enclosures, 
and a committee of the British Standards 
Institution has been appointed to draw 
up a draft specification to be considered 
by the Advisory Committee for inter- 
national adoption. It is hoped that this 
will result in clearing up differences that 
exist in regard to the requirements for 
flameproof enclosures different 
countries and in particular as between 
the British and American requirements 
in this respect. 

All of the above work, although 
extremely valuable in itself, is somewhat 
limited in its scope since it deals only 
with a special class of equipment for 
use in known dangerous areas in a 
variety of industries. It gives little or 
no guidance specific to the oil industry 
as to where such areas or conditions 
may be expected to exist or in regard 
to suitable electrical practice generally 
in the industry. The oil industry has 
experienced the need for a more com- 
prehensive code of electrical practice 
to meet the wider and specific needs of 
the industry. 


In an attempt to meet this need 
the Institute produced its Electrical 
Code.* This is based on a review of the 
practice and standards in use in Great 
Britain, America, and elsewhere, not 
only for the above special classes of 
equipment, but in regard to electrical 
installations generally and risks arising 
from static electricity and lightning. It 
presents co-ordinated recommendations 
based on the safety principles under- 
lying the practice adopted in each 
country. 

This Code, which was published in 
1946, has been very favourably received 
and although it was issued provisionally, 
inquiry reveals that it has already been 
adopted as a standard for their work by 
many undertakings. 

As stated in the Foreword to the 
Code, it is the intention of the Institute 
that it should be reviewed towards the 
end of this year in the light of experience 
gained in its application and of com- 
ments then received. Judging from 
the comparatively few suggestions for 
amendment or improvement received by 
the Institute it would appear improbable 
that much, if any, revision will be 
required. No criticism has been made 
of any of the fundamental principles 
involved and any revision would appear 
likely to be limited to the correction of a 
few minor errors in the script and to 
bringing up to date references to other 
documents which have themselves been 
revised since its adoption. 

It is hoped, however, that any oil 
companies or other interested parties 
who have not already done so will study 
the Code and that those who have 
adopted it will review it in the light of 
their experience in its application during 
the past year. The Institute will then 
be glad to receive any criticisms, com- 
ments or suggestions they may have to 
offer so that these may be taken into 
consideration when it is brought under 
review. 


* The Institute of Petroleum Electrical Code. The Institute of Petroleum, London, 1946. 5s. net., post free. 
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RESEARCH AT THE 


REVIEWING the work of the Mellon 
Institute during the year ended Feb- 
ruary 28, 1947, it is considered* that 
with the transition of programmes from 
wartime work to problems of recon- 
struction there will be ‘emphasis on 
investigations in the natural sciences for 
the benefit of mankind. The characteris- 
tic spirit of science is service to society. 
Accordingly the scientist should be 
imbued with a high appreciation of the 
value of human relations in his domain 
and in education for it. War demon- 
strated that no nation is stronger than 
its science and industry, and that no 
science and industry is stronger than 
its manpower. Industrial laboratories, 
plants, processes, and machines of the 
future will be designed with more and 
more appreciation of the importance of 
the human factors. 

From the record of advances in 
industrial fellowship researches at the 
Institute during the period the following 
items of interest to the petroleum 
industry are extracted. 


CATALYSTS 


Nickel catalysts are being studied in 
relation to such applications as the 
hydrogenation, dehydrogenation, and 
desulphurization of petroleum, and the 
synthesis of fuels and carbonization 
products. 

With the object of increasing the 
utility of silica-gel supported catalysts 
for promoting hydrocarbon reactions, 
studies have been made on a number of 
experimental catalysts in the petroleum 
field. Correlations of catalytic activity 
with type of support, etc., have been 
undertaken. 


SULPHUR 


In the realm of sulphur the thermo- 
dynamic properties of hydrogen sul- 
phide are being computed and experi- 


* Postwar Research in Mellon Institute. The Mellon Institute, Pittsburgh, Pa., U.S.A., 1947. 
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mental study is in progress on the 
separation of hydrogen sulphide from 
gaseous mixtures. A broad investiga- 
tion of the structure of ethylene 
polysulphides has been reported and 
other recent contributions concern 
sulphurization of unsaturated com- 
pounds, resinous products from petro- 
leum polymer sulphurization, and 
corrosion by sulphur and sulphides. 


PETROLEUM PROJECTS 


Work on the chemical constitution of 
crude oils has been extended and more 
precise methods of separation and 
analysis have enabled better comparisons 
and conclusions on geochemical rela- 
tions. The writing of a monograph on 
the origin of petroleum is being under- 
taken. 

Basic research in the field of distilla- 
tion has led to numerous integrals being 
obtained for specific solutions of the 
generalized equations of common per- 
formance developed previously. 

The effects of various constituents on 
the properties of paraffin waxes have 
disclosed methods of improving waxes 
for specific uses. Emphasis has been 
laid on development of processes to 
replace sweating as the de-oiling opera- 
tion, and new physical tests for func- 
tional properties have been the subject 
of much research. 

The application to lubricating 
problems of a prototype engine de- 
veloped within the organization has 
given evidence that the crankcase 
lubricant may transfer deposit-produc- 
ing compounds from the fuel in the 
combustion chamber of one cylinder to 
the piston of another cylinder. 

In the field of organic synthesis the 
controlled polymerization of selected 
olefins to specific isomers has been 
accomplished and progress has been 
made in determining the constitution of 
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new sulphur compounds derived from 
olefins. 

Fundamental research on _ the 
mechanism of catalytic reactions has 
yielded interesting results. The work 
with radio active C,, on  Fischer- 
Tropsch synthesis is nearly ready for 
publication and methods have been 
devised for making C,,O from the 
BaC, ,O, supplied for the project and for 
analyzing hydrocarbons for C,,. 


HYDRAULIC OILS 


Scarcity of castor oil brought varied 
interests to the realization that materials 
other than castor oil must be considered 
in the products they required. Hydraulic 
brake fluids based on “Ucon’”’ lubri- 
cants were accepted to the extent of 
many thousands of gallons; non- 
inflammable hydraulic fluids for aircraft 


were met in part by ““Hydrolube” formu- 
lations utilizing “*Ucon”’ lubricants. 


CORROSION PROTECTION 


In the study of organic coatings for 
corrosion protection, the possibilities of 
these linings for oilfield pipelines, water 
condensate return lines, storage tanks, 
etc., is under investigation. 


PETROLATUM 


An exhaustive fractionation of a crude 
petrolatum is to be undertaken but 
emphasis in current work is allied with 
the solution of problems encountered 
in refining and in utilization. Two new 
developments in the pharmaceutical 
field are a sterile petrolatum gauze burn 
dressing and a a group of hydrophilic 
ointment bases with definite therapeutic 
properties. 


THE CHARACTERISTICS 
OF FISCHER-TROPSCH WAXES 


By D. GALL* 


THE Fischer-Tropsch process for the 
preparation of synthetic oils by the 
reaction between hydrogen and carbon 
monoxide produces a mixture of 
aliphatic hydrocarbons ranging from 
methane to solid waxes. The distribu- 
tion of the products by boiling range 
varies with the process conditions and 
the catalyst used; increase in pressure 
favours wax production, and less wax 
is produced by cobalt catalysts than by 
iron catalysts and the latter give less 
than ruthenium catalysts. 

Only two modifications of the process 
have been put into production on the 
commercial scale. These make use of 
the same cobalt-thoria-magnesia-kiesel- 
guhr catalyst at atmospheric pressure 
and medium (ten atmospheres) pressure 


respectively. Four standard grades of 
wax obtained directly from the products 
were made available to the German wax 
industry by Ruhrchemie A. G. 

Soft, block, and hard waxes were 
prepared by Ruhrchemie the 
medium-pressure synthesis product, the 
fraction boiling above 320°C _ being 
divided by distillation in vacuo into a 
residue boiling above 460° C/760 mm, 
which constituted the hard wax, and 
two distillates, from which the soft and 
block waxes were obtained by sweating. 
The main properties of these waxes are 
given in Table I. Similar low-melting 
waxes can be prepared from the atmos- 
pheric-pressure product. The catalyst 
wax consists of the residue boiling above 
460° C from the atmospheric-pressure 


* Fuel Research Station, Department of Scientific and Industrial Research. 
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process; the major part is derived from 
the material obtained by the periodical 
removal of adsorbed wax from the 
catalyst by treatment with solvent. 
TABLE I 
Properties of Ruhrchemie Waxes 
Soft Block 
42:5 50-52 


Wax Hard Catalyst 


Setting point, “C 90-93 87-91 
(by rotating 
thermometer) 

Setting point,°F 108 

Clear melting 


122-126 194-199 189-196 


point,°C .. 44 53 110 — 
Clear melting 

point, .. 111 127 230 
Flow point, 40-2 48-49 98 
Flow point,°F 104 118-120 208 — 
Specific gravity 

— 0899-0921 0-904 

16 


Iodine number 2°5 20 3-5 


Acid number 0-14 0-03 01 — 
Saponification 

number me 0-35 06 0-8 1-0 
Penetrometer 

number* .. 35:0 40 ca.30 
Mean molecular 

weight ce — 380 600 ca.550 


The waxes were refined by treatment 
with bleaching earth and active carbon. 
This was sufficient to give white or pale 
yellow waxes without recourse to 
chemical (e.g. sulphuric acid) refining. 

No data is available for: comparison 
of the Fischer-Tropsch waxes with 
natural hydrocarbon waxes in respect of 
such properties as solvent retentivity, 
tensile strength, solubility, viscosity, etc. 
It is known, however, that the soft and 
block waxes resemble closely the corres- 
ponding petroleum paraffin waxes and 
were found to be satisfactory substitutes 
for the latter by German wax blenders. 

The value of the higher-melting waxes 
is not so readily assessed. They were 
used in candles, polishes, etc., to replace 
natural waxes of high melting point and 
hardness, but, from what is known of 
their structure, it is doubtful whether 
they were adequate substitutes. They 
appear to beessentially macrocrystalline; 
although their cooling curves show no 
distinct points of inflexion this is due, 
not to an amorphous structure, but to 
the complexity of the mixture of hydro- 


carbons present. A proportion of com- 
pounds liquid at ordinary temperatures 
is probably present, particularly in the 
catalyst wax, which is comparatively 
soft and sticky, and contains about five 
per cent of material soluble in acetone at 

Although they appear to have had no 
direct evidence, Ruhrchemie considered 
that the Fischer-Tropsch waxes con- 
tained 10 to 20 per cent of iso-hydro- 
carbons with short side chains. The 
degree of branching, i.e., the number of 
side-chains per unit chain-length was 
thought to be about the same for the 
soft, block, and hard waxes, but the 
effect, e.g., on setting point, was more 
marked in the soft wax than in the hard. 

In addition to the above data con- 
cerning commercial waxes, information 
is available about waxes made on an 
experimental scale under different pro- 
cess conditions. Thus, the product 
obtained using a ruthenium catalyst at 
ca 100 atmospheres pressure contains 
about 65 per cent of wax of m.p. 118 to 
120° C. From this wax it is possible to 
prepare, by extraction with solvents, 
waxes of m.p. up to 131° C, and mole- 
cular weight up to 20,000. These waxes 
can be drawn into fibres suitable for 
weaving into fabric. 

The product from a catalyst based 
on iron operated at 10 atmospheres 
pressure yields a soft wax fraction, 
boiling range 320 to 460 °C, containing 
30 per cent of olefins, 10 per cent of 
alcohols and 15 per cent of esters, and a 
hard wax, boiling above 460°C, of 
setting point 99°C and flow point 
107° C, containing about 8 per cent of 
olefins, 4 per cent of alcohols, and 12 
per cent of esters. Such waxes may have 
a future as substitutes for natural ester 
waxes. Further, from their composition, 
they must be comparatively reactive and 
might serve as starting materials for the 
preparation of special waxes by chemical 
treatment. 


* Holde, “Examination of Hydrocarbon Oils, etc.”, 7th (German) Edition, 1933, p. 412. Values are probably 


equivalent to those given by I.P. 49-46, 
of Petroleum, 1947.) 


(Standard Methods for Testing Petroleum and its Products, Institute 
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SIR BEDE CLIFFORD ON TRINIDAD OIL 


DwuRING a recent lunch-time address* 
to the Royal Empire Society, Capt. the 
Hon. Sir Bede Clifford, G.C.M.G., 
C.B., M.V.O., Governor of Trinidad 
and Tobago, 1942-47, said: 

Trinidad is what one might almost 
call a gateway to South America and 
although that position has to some 
extent been lost to Rio and the Plate, 
nevertheless it is still the gateway to the 
north-east portion of South America. 
In the war just ended, Trinidad, owing 
to its strategic position, played a very 
important part in the war, and I do not 
think the British public realize how 
important that part was. The Air 
Ministry must be given credit for con- 
siderable foresight in this matter be- 
cause prior to the war and, I believe, 
even prior to the conversations at 
Munich, they established in Trinidad a 
high-octane fuel refinery that 
refinery played a very important part 
in the service of aircraft coming from 
the United States through West Africa 
to the North African campaign. The 
plant has now, I understand, been sold 
to Trinidad Leaseholds, and has been 
taken over as part of the permanent 
equipment of the colony. 


THE O1L INDUSTRY 


I now pass to this oil which is the 
main industry, officially at any rate, of 
Trinidad. It has been paid many 
tributes in the petroleum journals of 
this country for the wonderful contribu- 
tion it made to the war effort. By that 
contribution it has also suffered to a 
certain extent because the oil reserves of 
the companies were exhausted more 
rapidly than good oil practice would 
permit. Again, the recent attempts to 
sabotage the oilfields have proved very 
serious because the job of putting out 
out the fires is rendered all the more 
difficult owing to the tremendous 
pressure of gas and oil which goes 
up into the air. Not only are the 


companies’ assets destroyed but the 
welfare of the people employed in the 
industry also suffers. 


SUBMARINE OIL 


An important feature of oil develop- 
ment in Trinidad to-day is the en- 
deavour to explore the submarine 
sources of oil. These extend out into the 
Gulf and we have reached an agreement 
with Venezuela whereby the bed of the 
ocean is partitioned between the two 
countries. The Government helps the 
industry also by allowing to be im- 
ported from Venezuela certain specified 
types of oil for the production of either 
high-octane fuel or paraffin, and we 
believe we have not yet fully explored 
one very promising region from which 
paraffin-bearing oils may be obtained. 
This industry, as I have pointed out, 
played a very vital part in the war 
effort and is, of course, the major single 
source of revenue and the greatest of 
our exports. 


THE INSTITUTE OF PETROLEUM 
ITS DEVELOPMENT AND FUNCTIONS 


Under the above title an attractive 
brochure has just been issued by the 
Institute. The foundation and develop- 
ment of the Institute is briefly described 
and is followed by a short account of 
its functions and organization. 

As is warranted, nearly half the 
brochure is devoted to the various 
activities, past and present, with which 
the Institute has been and is concerned. 
The final chapter outlines the awards 
which are granted by the Institute and 
Appendixes give details as to member- 
ship and fees, and to available publi- 
cations. 

This brochure should be of value to 
those wishing to bring the Institute to 
the notice of others and copies may be 
obtained from the office. 


* United Empire, 1947, 38, 228-232. 
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FORTHCOMING MEETINGS 


INSTITUTE MEETINGS 


Rheological Investigation of Asphaltic Bitu- 
men in Connexion with its Technical 
Applications. R. N. J. Saal. At 26 Port- 
land Place, London, W.1, p.m., 
November 12. 

Examination of Used Engine Lubricating 
Oils. K. Hilfreich, J. C. McNicol, and 
L. Rosenfeld. At 26 Portland Place, 
London, W.1, 5 p.m., December 10. 

Polythene. J. C. Swallow. At 26 Portland 
Place, London, W.1, 5 p.m., January 14. 


VORTHERN BRANCH 


Paper by J. E. Southcombe. Engineers’ 
Club, Manchester, 6 p.m., November 10. 


SCOTTISH BRANCH 


Carbon Black. W. H. Cadman. Royal 
Technical College, Glasgow, 7.15 p.m., 
November 7. 

Lubricants and Lubrication. E. A. Evans. 
North British Hotel, Edinburgh, 7.30 p.m., 
December 12. 


STANLOW BRANCH 


Oilfield Development. 
ber 19. 

Examination of Used Engine Lubricating 
Oils. K. Hilfreich, J. C. McNicol, and 
L. Rosenfield. December 16. 


J. B. Kay. Novem- 


MEETINGS OF OTHER SOCIETIES 


The Selection of Stainless Steels for the 
Chemical Engineering Industries. L. 
Rotherham. Chemical Engineering 
Group, at Geological Society, London, 
5.30 p.m., November 4. 

The Oxidation of Phenols. Prof. R. D. 
Haworth. The Chemical Society, at the 
University, Bristol, November 6. 

Modern Tar Distillation Plant. A. L. Curtis. 
Institution of Chemical Engineers, at 
College of Technology, Manchester, 
3 p.m., November 8. 

Principles of Organization for Large Under- 
takings. F. A. Pope. The Institute of 
Transport, at the Institution of Electrical 
Engineers, London, 5.30 p.m., November 
10 


The Engining of Cargo Vessels of High 
Power. Symposium. The Institute of 
Marine Engineers, London, 2.30 p.m., 
November 11 and 12. 

The Hydrogen Bend in Organic Chemistry. 
Prof. L. Hunter. The Chemical Society, 
at the University, Sheffield, 5.30 p.m.., 
November 13. 
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The Corrosion of Metals. Dr. V. R. Evans. 
The Chemical Society, at University Col- 
lege, Southampton, 5 p.m., Novem- 
ber 14. 

The Chemistry of Ethylenic Polymers. Prof. 
H. W. Melville. The Chemical Society, 
at the University, Liverpool, 4.30 p.m., 
November 20. 

Factors Affecting Piston Temperature. G. B. 
Fox. Diesel Engine Users Association, 
at Caxton Hall, London, 2.30 p.m., 
November 27. 

Mechanism of Oxidation. Dr. W. A. Waters. 
The Chemical Society, at the University, 
Edgbaston, Birmingham, 4.30  p.m., 
December 8. 

The Burning of Boiler Fuels in Diesel 
Engines. J. Lamb. The Institute of 
Marine Engineers, London, 5 p.m., 
December 9 (paper), December 10 
(discussion). 

Some Observations on Oil Deterioration in 
Transformers and Switchgear. H. Hur- 
worth. An Electrical Resistance Test for 
Insulating Oils. J. S. Forrest, Institution 
of Electrical Engineers, London, 5 p.m., 
December 10. 

Oil Firing Practice. S. W. Bertinshaw. 
Institute of Fuel, at Engineers’ Club, 
Manchester, 2 p.m., December 10. 


Explosion Hazards.—Under this title 
Imperial Chemical Industries Ltd. have 
just issued a usual manual which is a guide 
to the selection, installation, and main- 
tenance of electrical equipment in situations 
where explosion hazards may exist. 


Petroleum in England.—Anglo-Iranian 
Oil Co., Ltd., have just issued a revised 
edition of their booklet describing and 
illustrating the story of their search for oil 
in Great Britain. 


Fire Protection Association.—A brochure 
describing the aims and objects of this 
association, the formation of which was 
announcea by Sir Edward Appleton in 
December last. The cost of Associate 
membership is £1 Is. Od. per year, and it is 
proposed to form technical committees, and 
to issue a monthly bulletin. Details are 
available from the Association at the 
Testing Station, Boreham Wood, Elstree, 
Herts. ‘ 
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HEAT EXCHANGE EQUIPMENT 


HIGH PRESSURE HEAT EXCHANGERS 


Surface per Unit x ne 2,170 sq. feet. 
Working Pressure in Tubes... 1,500 Ib. per sq. inch. 


These two Units form part of a battery com- 
prising 60 similar Units and having a Crude 
Oil throughput of 4} million gallons per day. 


A. F. CRAIG & CO. LTD. 


CALEDONIA ENGINEERING WORKS 
PAISLEY SCOTLAND 


London Office: 727, SALISBURY HOUSE, LONDON WALL, E.C.2 
Telephone: MONarch 4756 


American Associates: 
THE KOCH ENGINEERING COMPANY, INC., WICHITA, KANSAS 
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TWO BOLT POLISHED RCD GRIP 


UNIVERSAL BIT HOLDER 


OILFIELD EQUIPMENT 
AND ACCESSORIES 


LE GRAND products include: 


Stuffing Boxes . Carrier Bars . Wire Line 
HANDLE TYPE POLISHED ROD 


SPACING CLAMP Clamps . Casing Heads . Control Heads 
ln it Casing Shoes . Universal Bit Holders . Sucker 
: Rod Wrenches . Production Crown Blocks 
Travelling Blocks . Floor Blocks . Casing 
Spiders . Casing and Tubing Elevators 
Pumping Jacks . Piston Pullers . Wire Line 


CENTRE LATCH TYPE TUBING Wipers . etc. etc. 
ELEVATOR 


LE GRAND OIL WELL PUMPING UNITS 
Full Range Covering All Loads and Pumping Conditions 
Ask for a copy of our Publication No. 66 


LE GRAND SUTCLIFF & GELL LTD. 
SOUTHALL LONDON 


Telephone: Southall 2211 Telegrams: Legrand Southall 
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_ ANYWHERE. 


Prospecting Equipment 
DUKE & OCKENDEN, 


FERRY WHARF 
LITTLEHAMPTON 


1, VICTORIA STREET 
WESTMINSTER, S.W.1 


SHAFTS . ADITS . GROUND TESTING . PUMPING MACHINERY 


CENTRIFUGAL 
OIL PURIFIERS 


ensure perfect purification 
-and require the minimum 
attention 
The sloping Bowl Walls 


mean longer runs and 
shorter stops 


°c FERGUSONE 
AIN: NO 
NO 
BE owl or BOW 


And Branches at: NEWCASTLE HULL 


FALMOUTH 


74 YORK STREET ° 
155 MINORIES 

48 STANLEY STREET 
CARDIFF 


GLASGOW, C.3 
LONDON, E.C.3 
LIVERPOOL 
AVONMOUTH 


t | 
| 
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| HOLES 
: | 
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the greater the dispersal- 


A.T.M. Auto Repeater (with 


cover removed ) 


: the greater the need - 


Wuere administrative offices are scattered as in this typical 
oil wharf . . . there the need is greatest for efficient private 
telephone intercommunication. Perhaps you haven't got 
it because you are unaware that automatic telephones exist 
which can be used with safety in petroleum atmospheres. 
The A.T.M. Auto Repeater Coupling Unit has been 
approved by the Factory Department of the Ministry of 
Labour and National Service. It overcomes all restrictions on 
telephone communications at oil refineries and wharves and 
enables direct connection by fully automatic dial telephones 
to be made throughout the entire plant. 
Private Automatic Exchanges supplied on rental terms which include 
full maintenance. | Write for full details and prices. 


AUTOMATIC TELEPHONE & ELECTRIC CO. L1D., 
_ NORFOLK HOUSE, NORFOLK ST., LONDON, W.C.2 
Temple Bar 9262. Cables : Auteco, London 
STROWGER WORKS, LIVERPOOL, 7, ENGLAND 


75% OF THE WORLD'S AUTOMATIC TELEPHONES ARE STROWGER 


A2261/1-c2 
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RELIABLE ELECTRICAL EQUIPMENT 
for OILFIELDS 


Products also include: 


DIESEL-ELECTRIC GENERATING SETS 
DIESEL-ELECTRIC PROPULSION 
ELECTRIC SUB-STATION EQUIPMENT 
MERCURY ARC RECTIFIERS 
ELECTRIC METRES 
PORTABLE OIL POWER PLANT 
OIL AND STEAM POWER PLANT 
ARC-WELDING SETS AND ELECTRODES 


Metrovick equipment is designed 
and made to meet the special 
conditions in the industry and 


supplied for OIL WELLS and 
REFINERIES at home and abroad 


ELECTRIC EQUIPMENT for OIL- 


WELL DRILLING AND REFINERIES 


ELECTRICAL 


co, LTD. 


TRAFFORD PARK MANCHESTER | 
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FOR CUTTING OILS 
& CUTTING COSTS 


SULPHURISED 
OILS 817 & 818 


ARE INVALUABLE 
E.P. COMPONENTS 


* HIGH TOTAL SULPHUR WITH 
LOW FREE-SULPHUR CONTENT 


* NON-CORROSIVE, NON-STAINING 
‘WITH YELLOW METALS 


Write for 
details to 


ANCHOR CHEMICAL 
COMPANY LTD 


MANCHESTER 11 


London Office: Scottish Agents: 


GRAND BUILDINGS J.&.G. HARD'E & CO., LTD. 
TRAFALGAR SQUARE 178 FULTON STREET, 
W.C.2 GLASGOW, W.3 
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Whatever method of 
transport employed, a 
Metal Container will 


carry it safely. 


METAL CONTAINERS 


ae Sond TAINERS LTD., 17 WATE 90 PLACE. PALL MALL, LONDON 
-ESMERE PORT & RENFREW ASSOCIATED COMPANIES OVERSEAS 
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